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(57) A distributed vehicle safety system (1 0) and an 
associated method provide for connection of a plurality 
of devices (14). Each of the devices (14) performs a 
function associated with protection of a vehicle occu- 
pant A communication bus (16) conveys communica- 
tion for the devices (14). The bus includes first and 
second conductors (18A and 18B). A first portion (sub- 
set K) of the devices (14) are daisy-chain connected, 
with respect to each other, along one (e.g., 18A) of the 
conductors of the bus (16). A second portion (subset L) 
of the devices (14) are connected in parallel across the 
first and second conductors (18A and 18B) of the bus 
(16). The second portion (subset L) contains at least 
one and preferably several devices (14). 
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Description 
Technical Field 

[0001 ] The present invention is generally directed to 
a vehicle safety system, such as an occupant protection 
system, that has a central control unit and a plurality of 
remote devices. The present invention is particularly 
directed to a system with an architecture that can mini- 
mize potential communication interruptions. 

Background of the Invention 

[0002] One type of vehicle safety system is an 
occupant protection system. The protection system 
includes one or more sensor devices for sensing vehicle 
characteristics and/or occupant characteristics. The 
sensed characteristics are used to determine whether a 
vehicle occupant needs to be protected (e.g., 
restrained) and/or determine a deployment profile of a 
device that accomplishes a protection function. Exam- 
ples of the sensor devices include a vehicle acceleration 
sensor, an occupant position sensor, and an occupant 
weight sensor. 

[0003] The system includes one or more actuatable 
protection devices for protecting (e.g., restraining) the 
occupant. Examples of such protection devices include 
an air bag module, a knee bolster module, and a seat 
belt pretensioner module. 

[0004] As the sophistication of occupant protection 
systems has increased, the number and complexity of 
the sensor and protection devices in a single vehicle 
has increased. In response to the increased number 
and complexity of devices, there has been a movement 
toward centralized control of the devices to reduce cost 
and to increase reliability of the overall protection sys- 
tem. In order to accomplish the centralized control, a 
bus architecture is used for conveyance of communica- 
tion signals. A potential exists that bus communication 
may be interrupted by such occurrences as crushing 
during a vehicle collision and associated deployment 
actuation of the protection devices within the system 
during the collision. 

[0005] One type of protection system that has been 
developed utilizing centralized control and communica- 
tion via a bus is a daisy chain topology system. Within 
the daisy chain system, at least one conductor of the 
communication bus extends through each successive 
device. Daisy chain topology has an advantage in that 
individual remote devices (e.g., sensor and protection 
devices) can be installed into the associated vehicle in a 
non-programmed state (e.g.. unaddressed). Once the 
devices are installed, a central control unit (CCU) pro- 
grams each device via sequential polling or the like. 
Thus, it is desirable to maintain an ability to have a CCU 
program devices. 



Summary of the Invention 

[0006] In accordance with one aspect, the present 
invention provides a distributed vehicle safety system. 

5 The system includes a plurality of devices. Each of the 
devices performs a function associated with protection 
of a vehicle occupant. A bus means of the network con- 
veys communication for the devices. The bus means 
includes first and second conductors. A first portion of 

io the devices has a daisy chain connection topology 
along one of the conductors of the bus means, with 
respect to each other. A second portion of the devices 
has a parallel connection topology across the first and 
second conductors of the bus means, with respect to 

is each other. 

[0007] In accordance with another aspect, the 
present invention provides a distributed vehicle safety 
system that includes a plurality of devices. Each of the 
devices performs a function associated with protection 

20 of a vehicle occupant. Bus means conveys communica- 
tion for the devices. The bus means includes first and 
second conductors. A portion of the devices are daisy 
chain connected, with respect to each other, along one 
of the conductors of the bus means. One of the devices 

25 is connected in parallel across the first and second con- 
ductors of the bus means. 

[0008] In accordance with yet another aspect, the 
present invention provides a method of providing a dis- 
tributed vehicle safety system. A communication bus 

30 that has first and second conductors is provided. A first 
plurality of devices is connected in daisy-chain topology 
along one of the conductors of the bus. Each of the first 
plurality of devices is capable of performing a function 
associated with protection of a vehicle occupant. A sec- 

35 ond plurality of devices is connected in parallel topology 
between the first and second conductors of the bus. 
Each of the second plurality of devices is capable of per- 
forming a function associated with protection of a vehi- 
cle occupant. 

40 

Brief Description of the Drawings 

[0009] The foregoing and other features and advan- 
tages of the present invention will become apparent to 
45 those skilled in the art to which the present invention 
relates upon reading the following description with refer- 
ence to the accompanying drawings, wherein: 

Rg. 1 is a schematic illustration of a system in 
so accordance with the present invention; 

Rg. 2 is a schematic illustration of the system 
shown in Fig. 1 with example details shown for a 
central control unit and a select few remotely- 
located devices within the system; and 
55 Rg. 3 is a schematic illustration of an example of a 
system in accordance with the present invention 
within an associated schematically shown vehicle. 
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Description of Preferred Embodiments 

[0010] A representation of the present invention is 
schematically shown in Fig. 1 as a distributed safety 
system 1 0. The system 1 0 includes a central control unit 
(hereinafter "CCU") 12 and a plurality (e.g., N) of 
remotely located devices 14. The plurality of devices 14 
may be any combination of safety system devices, and 
are thus illustrated via generic blocks in Fig. 1 . 
[0011] A control interconnection 16 extends from 
the CCU 12 to the plurality of devices 14. Electrical 
communication signals, and preferably electrical energy 
for power, pass between the CCU 12 and the devices 1 4 
via the control interconnection 16. The control intercon- 
nection 16 preferably is comprised of two electrically 
conductive connector lines 18A and 18B, and is herein- 
after referred to as the bus 16. 

[0012] Preferably, the system 10 is a vehicle occu- 
pant protection system for helping to protect an occu- 
pant (not shown) of a vehicle (not shown). Accordingly, 
the devices 14 are hereinafter generically referred to as 
protection system devices 14. Some of the protection 
system devices 14 are actuatable to help protect (e.g., 
restrain) the occupant, and some of the devices are 
used to determine control (e.g., actuation) of the actuat- 
able protection devices. 

[0013] Examples of actuatable protection devices 
include an air bag module, a knee bolster module, a 
seat belt lock, a seat belt pretensioner module, and a D- 
ring adjuster module. A person of ordinary skill in the art 
will appreciate that the actuatable protection devices 
may also have adjustable actuation variable(s). Such 
adjustable variables include deployment timing, air bag 
dynamic profile, pressure, etc. 

[0014] For the purpose of illustration of the inven- 
tion and not for the purpose of limitation, the specific 
example structure shown in Fig. 2 has occupant protec- 
tion devices 14A and 14B that are air bag modules. 
Each air bag module includes an associated inflatable 
restraint 22, commonly referred to as an air bag. The air 
bag 22 is stored in a folded condition within the module 
in a manner well known in the art. A source 24 of infla- 
tion fluid (e.g., nitrogen gas) is provided to inflate the 
associated air bag 22. The source 24 of inflation fluid is 
commonly referred to as an inflator, and includes a 
stored quantity of pressurized inflation fluid and/or an 
inflation fluid generating material. The inflator 24 has an* 
associated igniter (e.g., a pyrotechnic squib), which is 
electrically activated to initiate flow of the inflation fluid 
from the inflator. The flow of inflation fluid to the air bag 
22 inflates the air bag, as will be appreciated by a per- 
son of ordinary skill in the art. 

[0015] The protection system devices 14 that are 
involved in the determination of control (e.g., actuation) 
of the actuatable protection devices include sensor 
devices. Each sensor device senses a characteristic 
that is used to determine whether the additional protec- 
tion help (e.g., air bag restraint of occupant) is to be pro- 



vided (e.g., actuation deployment of one or more of the 
actuatable protection devices) and/or how the additional 
protection help is to be provided (e.g., adjustment of 
deployment of one or more of the actuatable protection 

5 devices). Thus, the sensor devices perform a function 
associated with protection of a vehicle occupant. 
[0016] Examples of sensor devices include a vehi- 
cle crash sensor (e.g., an accelerometer), an occupant 
position sensor (e.g., an ultrasound or an infrared sen- 

w sor), and an occupant weight sensor (e.g., a pressure 
sensor). The example shown within Fig. 2 contains two 
protection system devices 14(N-1) and 14N that are 
sensor devices. For the purpose of illustration only and 
not for the purpose of limitation, the first sensor device 

15 14(N-1) is an occupant characteristic sensor (e.g., an 
ultrasonic sensor) with an occupant characteristic sen- 
sor function 30, and the second sensor device 14N is a 
vehicle characteristic sensor (e.g., an accelerometer) 
with a vehicle characteristic sensor function 32. 

20 [0017] Each of the protection system devices 14 
has control circuitry 34 for communication via the bus 
1 6 and for control of function(s) at the respective device. 
For example, at the actuatable occupant protection 
devices (e.g.. 14A), the control circuitry (e.g., 34A) 

25 receives actuation command communication from the 
CCU 12, and causes actuation. At the sensor devices 
(e.g., 14N), the control circuitry (e.g., 34N) assembles 
sensory information and provides communications that 
conveys the sensory information to the CCU 12. 

30 [001 8] It is to be appreciated that the protection sys- 
tem devices 14 of the illustrated example are individu- 
ally identified herein via alphabetic suffixes and that the 
devices have some elements that are identified by num- 
bers with corresponding alphabetic suffixes. Herein, the 

35 alphabetic suffixes are sometimes omitted for generic 
discussions (i.e., applicable to all of the referenced 
numbered elements). 

[001 9] The CCU 1 2 receives the sensory input from 
the sensor devices (e.g., 14N) and using the sensory 

40 input regarding the sensed characteristics makes deter- 
minations regarding protection device control. In one 
example, the CCU 12 analyzes the information derived 
from the sensed characteristics and determines if a 
deployment crash condition is occurring (e.g., the CCU 

45 performs a crash algorithm). A deployment crash condi- 
tion is one in which deployment of one or more protec- 
tion devices is desirable to hopefully, in combination 
with other vehicle systems (e.g., seat belts or the like), 
enhance protection of the occupant. Preferably, the 

so CCU 12 includes a microcomputer 36 to perform the 
analysis/determination function. Also, a person of ordi- 
nary skill in the art will appreciate that if the actuatable 
occupant protection devices (e.g., 14A) have adjustable 
aspects (adjustable to tailor deployment actuation of the 

55 respective protection device) the CCU 12 determines 
adjustment, and controls the adjustment of the deploy- 
ment variable(s) accordingly. 

[0020] At the CCU 12, the receipt of the sensory 
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signals, the provision of control signals, and the 
receipt/provision of other signals is via a communication 
portion 38 of the CCU 12 that is connected to the bus 
16. The communication portion 38 is connected to the 
microcomputer 36 and other portion(s) (not shown) of 
the CCU 12. Preferably, the communication portion 38 
of the CCU 12 is connected to both a vehicle power 
source 40 (i.e., the vehicle battery) and to vehicle 
ground 42 for provision of electrical power for the plural- 
ity of protection system devices 1 4, via the bus 1 6. Any 
known method of providing electrical power and com- 
munication signals over the same electrical intercon- 
nection^) can be employed within the system 1 0. Thus, 
the known methods of electrical power and communica- 
tion signal provision are not discussed in detail herein. 
[0021 J In accordance with the present invention and 
as is schematically shown in the figures, the bus 16 is 
connected to the protection system devices 14 via a 
combination of parallel connections and daisy chain 
connections. Specifically, a first portion (of number K, 
with K<N, and referred to herein as "subset K") of the 
protection system devices 14 are merely connected in 
parallel between the two connector lines 18A and 18B. 
[0022] A second portion (of number L, with L<N, 
and referred to herein as "subset L") of the protection 
system devices 14 have a daisy chain connection along 
one of the two connector lines (e.g., 18A). Each daisy 
chain connection entails connection of the connector 
line 18A through the respective device (e.g., 14N-1)). 
Each of the daisy chain devices (subset L) is also con- 
nected to the other connector line 1 8B. 
[0023] In the illustrated example, the two subsets K 
and L comprise the entire group of protection system 
devices. The number of protection system devices 
within any one subset is any number less than the total 
number of devices (i.e., less that N), with the other sub- 
set comprising the remainder. The devices of the two 
subsets K and L can occur in any order, and can even 
intermingle as shown in the example. Thus, the devices 
of one subset (e.g., K) are interspersed among the 
devices of the other subset (e.g., L) along the bus 16. 
[0024] Focusing now on the two connector lines 
1 8A and 1 8B of the bus 1 6, the connector lines are con- 
nected to each of the protection system devices (i.e., 
each of the devices in each of the subsets K and L). For 
the connector line 18A that is associated with the daisy 
chain topology, an electronic switch 46 is interposed 
along the connector line for each daisy-chained device. 
In other words, a switch (e.g., 46(N-1)) on the connector 
line 18A is associated with each protection system 
device (e.g., 14(N-1)) of the subset L. Each electronic 
switch 46 has an "ON" or "CLOSED" state, and an 
"OFF" or "OPENED" state. In its ON state each switch 
(e.g., 46(N*1)) permits electrical flow (e.g., signals and 
energy) through the switch, and in its OFF state each 
switch blocks/interrupts electrical flow. 
[0025] In the illustrated embodiment, the switches 
46 are shown within the respective protection system 



devices 14 of the subset L. A person of ordinary skill in 
the art will appreciate that the switches 46 can be sepa- 
rate from the respective protection system devices, and 
yet be associated with the respective device. 

5 [0026] Each switch (e.g., 46(N-1 )) associated with a 
protection system device (e.g., 14(N-1)) is interposed 
between the CCU 12 and all of the protection system 
devices 1 4, if any, that are "downstream" of the particu- 
lar protection system device (e.g., 14(N-1)). It should be 

10 appreciated that the nomenclature "downstream" is with 
reference to a direction away from the CCU 12, and pro- 
ceeding toward a last protection system device 14N 
connected on the bus 16. Within each of the protection 
system devices 1 4 of the subset L, both of the connec- 

is tor lines 1 8A and 1 8B are connected to the control cir- 
cuitry 34 of the respective device. Thus, the CCU 12 can 
communicate with, and supply power to, the control cir- 
cuitry 34 of a respective protection system device so 
long as all of the upstream switches 46, if any, are 

20 closed. In turn, the control circuitry 34 controls the asso- 
ciated switch 46. 

[0027] Protection system devices 1 4 that are daisy 
chain connected (i.e., the subset L) can be non-pro- 
grammed (e.g., unaddressed) upon installation into a 

25 vehicle. Specifically, if the protection system devices 14 
in the subset L have open switches 46 until pro- 
grammed, then the CCU 12 merely has to poll the pro- 
tection system devices that are able to communicate to 
determine which device is n on -prog rammed. 

30 [0028] Recall that until programmed, the protection 
system devices 14 in the subset L have open switches 
46. Thus, only one non-programmed protection system 
device (e.g., 14(N-1)) of the subset L can engage in 
communication (i.e., be polled and programmed) with 

35 the CCU 12 at a time (i.e., only the upstream-most 
device of the subset L can communicate because its 
associated switch 46 prevents the downstream devices 
from engaging in communication). When the program- 
ming of the one device (e.g., 14(N-1)) is complete, its 

40 associated switch (e.g., 46(N-1)) is closed and commu- 
nication can then reach downstream device(s) up to the 
next open switch (i.e., at the next one of the devices in 
the subset L). 

[0029] Turning to the subset K, these protection 
45 system devices (e.g., 14A and 14B) typically must be 
preprogrammed (i.e., p re-addressed) prior to installa- 
tion. The CCU 12 can immediately communicate with 
the preprogrammed devices. Preprogramming is pre- 
ferred because it is possible that a plurality of non-pre- 
so programmed devices of the subset K would be capable 
of communicating with the CCU 12 (e.g., several non- 
preprogrammed devices located upstream of a first 
switch 46). Thus, preprogramming avoids the need for a 
special communication arbitration scheme that would 
55 allow the CCU to sequentially program such a plurality 
of devices. 

[0030] A benefit of the parallel connection topology 
(subset K) is that a communication-disrupting event at 
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any of the protection system devices in the subset K 
does not effect communication to the rest of the protec- 
tion system devices. For example, if the control circuitry 
(e.g., 34A) of one of the parallel-connected devices 
(e.g., 14A) is damaged such as upon actuation of the 5 
device, communication on the bus 1 6 is not interrupted 
because the control circuitry of the parallel-connected 
device is not involved with switch control (no switch is 
associated with the device). 

[0031] It should be appreciated that the present 10 
invention may be utilized in various forms and configura- 
tions. An example of a system 50 within a vehicle 52 in 
accordance with the present invention is shown in Fig. 
3. Within the system 50 of Fig. 3, a CCU 54 is provided 
to communicate via four communication interconnec- 15 
tions ("buses") 56-62. The first bus 56 only communi- 
cates with a single device 64. The single device 64 is a 
passenger sensor for sensing a passenger (not shown). 
[0032] The second bus 58 provides communication 
for first and second passenger front air bag devices 66 20 
and 68 (i.e., a torso bag and a knee bolster). The first 
and second passenger front air bag devices 66 and 68 
are connected in parallel to the second bus 58. A pas- 
senger weight sensor 70 and a vehicle lateral accelera- 
tion sensor 72 are connected in daisy-chain 
configuration to the second bus 58. A passenger side 
air bag device 74 and a head air bag device 76 are con- 
nected in parallel to the second bus 58. Two frontal 
crush sensors 78 and 80 are connected in daisy-chain 
fashion to the second bus 58. 

[0033] The third bus 60 has two driver front air bag 
devices 82 and 84 that are connected in parallel. A 
driver sensor 86 (i.e., a position sensor) and a vehicle 
lateral acceleration sensor 88 are connected in daisy- 
chain topology to the third bus 60. A side air bag device 
90 and a head air bag device 92 are connected in paral- 
lel to the third bus 60. 

[0034] The fourth bus 62 provides for communica- 
tion from the CCU 54 to seven seat belt pretensioners 
94-1 06 (i.e., one associated with the driver seat and one 
associated with each of six passenger seats). The 
fourth bus 62 also serves two side air bag devices 108 
and 110. The air bag devices 108 and 1 10 are associ- 
ated with passenger seat locations in a second seating 
group (not shown) within the vehicle. The pretensioner 
devices 94-106 are all connected in daisy-chain topol- 
ogy. The side air bag devices 1 08 and 1 1 0 are con- 
nected in parallel topology. 

[0035] From the above description of the invention, 
those skilled in the art will perceive improvements, 
changes and modifications. Such improvements, 
changes and modifications within the skill of the art are 
intended to be covered by the appended claims. 
[0036] In its broadest aspect the present invention 
relates to a distributed vehicle safety system compris- 
ing: 

a plurality of devices, each for performing a function 



associated with protection of a vehicle occupant; 
and 

bus means for conveying communication for said 
devices, said bus means including first and second 
conductors; 

[0037] It should be noted that the objects and 
advantages of the invention may be attained by means 
of any compatible combination(s) particularly pointed 
out in the items of the following summary of the inven- 
tion and the appended claims. 

SUMMARY OF THE INVENTION 

[0038] 

1. A distributed vehicle safety system comprising: 

a plurality of devices, each for performing a 
function associated with protection of a vehicle 
occupant; and 

bus means for conveying communication for 
said devices, said bus means including first 
and second conductors; 



25 

a first portion of said devices being daisy-chain 
connected, with respect to each other, along 
one of said conductors of said bus means; 

30 

a second portion of said devices being con- 
nected in parallel, with respect to each other, 
across said first and second conductors of said 
bus means. 

35 

2. A system including a switch associated with each 
of said devices of said first portion, each of said 
devices of said first portion includes means for con- 
trolling said associated switch, each switch being 

ao located along said one of said conductors of said 
bus means. 

3. A system wherein each of said devices of said 
first portion is programmable, each of said means 

45 for controlling includes means for closing said asso- 
ciated switch once said associated device is pro- 
grammed. 

4. A system including a central control unit con- 
so nected to said bus means, and each of said devices 

includes control circuitry for communicating with 
said central control unit. 

5. A system wherein said devices includes an actu- 
55 atable occupant protection device. 

6. A system wherein said devices includes a sensor 
device for sensing a condition for which an occu- 



5 



9 



EP 1 074 432 A1 



10 



pant is to be protected. 

7. A system wherein said first portion of said 
devices includes an actuatable air bag device, said 
second portion of said devices includes a sensor for 5 
sensing a condition for which said air bag device is 

to be actuated. 

8. A system wherein said first portion of said 
devices is interspersed among said second portion w 
of said devices. 

9. A distributed vehicle safety system comprising: 

a plurality of devices, each for performing a is 
function associated with protection of a vehicle 
occupant; and 

bus means for conveying communication for 
said devices, said bus means including first 
and second conductors; 20 
a portion of said devices being daisy chain con- 
nected, with respect to each other, along one of 
said conductors of said bus means; 
one of said devices being connected in parallel 
across said first and second conductors of said 25 
bus means. 

10. A system including a switch associated with 
each of said daisy-chain connected devices, each 

of said daisy-chain connected devices includes 30 
means for controlling said associated switch, each 
switch being located along said one of said conduc- 
tors of said bus means. 

1 1 . A system wherein each of said daisy-chain con- 35 
nected devices is programmable, each of said 
means for controlling includes means for closing 
said associated switch once said associated device 

is programmed. 

40 

12. A system including a central control unit con- 
nected to said bus means, and each of said devices 
includes control circuitry for communicating with 
said central control unit. 

45 

13. A system wherein said devices includes an 
actuatable occupant protection device. 

14. A system wherein said devices includes a sen- 
sor for sensing a condition for which an occupant is so 
to be protected. 

15. A system wherein said parallel-connected 
device is an actuatable air bag device, said daisy- 
chain connected devices include a sensor for sens- 55 
ing a condition for which said air bag device is to be 
actuated. 



16. A method of providing a distributed vehicle 
safety system comprising: 

providing a communication bus having first and 
second conductors; 

connecting a first plurality of devices, which are 
capable of performing a function associated 
with protection of a vehicle occupant, in daisy- 
chain topology along one of the conductors of 
the bus; and 

connecting a second plurality of devices, which 
are capable of performing a function associ- 
ated with protection of a vehicle occupant, in 
parallel topology between the first and second 
conductors of the bus. 

17. A method including programming the second 
plurality of devices via communication from a cen- 
tral control unit through the bus. 

18. A method including closing switches located 
along the one of the conductors of the bus and 
associated with the second plurality of devices in 
response to the programming. 

Claims 

Having described the invention, the following is 
claimed: 

1 . A distributed vehicle safety system comprising: 

a plurality of devices, each for performing a 
function associated with protection of a vehicle 
occupant; and 

bus means for conveying communication for 
said devices, said bus means including first 
and second conductors; 

a first portion of said devices being daisy-chain 
connected, with respect to each other, along 
one of said conductors of said bus means; 

a second portion of said devices being con- 
nected in parallel, with respect to each other, 
across said first and second conductors of said 
bus means. 

2. A system as set forth in claim 1 , including a switch 
associated with each of said devices of said first 
portion, each of said devices of said first portion 
includes means for controlling said associated 
switch, each switch being located along said one of 
said conductors of said bus means. 
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3. A system as set forth in claim 2, wherein each of 
said devices of said first portion is programmable, 
each of said means for controlling includes means 
for closing said associated switch once said associ- 
ated device is programmed. 

4. A system as set forth in claim 1 , including a central 
control unit connected to said bus means, and each 
of said devices includes control circuitry for commu- 
nicating with said central control unit. 

5. A system as set forth in any of the preceding claims 
wherein said devices includes an actuatable occu- 
pant protection device, 

and/or wherein preferably said devices 
includes a sensor device for sensing a condition for 
which an occupant is to be protected, 

and/or wherein preferably said first portion of 
said devices includes an actuatable air bag device, 
said second portion of said devices includes a sen- 
sor for sensing a condition for which said air bag 
device is to be actuated, 

and/or wherein preferably said first portion of 
said devices is interspersed among said second 
portion of said devices. 

6. A distributed vehicle safety system comprising: 

a plurality of devices, each for performing a 
function associated with protection of a vehicle 
occupant; and 

bus means for conveying communication for 
said devices, said bus means including first 
and second conductors; 

a portion of said devices being daisy chain con- 
nected, with respect to each other, along one of 
said conductors of said bus means; 

one of said devices being connected in parallel 
across said first and second conductors of said 
bus means. 

7. A system as set forth in any of the preceding claims 
including a switch associated with each of said 
daisy-chain connected devices, each of said daisy- 
chain connected devices includes means for con- 
trolling said associated switch, each switch being 
located along said one of said conductors of said 
bus means, 

and/or wherein preferably each of said 
daisy-chain connected devices is programmable, 
each of said means for controlling includes means 
for closing said associated switch once said associ- 
ated device is programmed, 

and/or further preferably including a central 
control unit connected to said bus means, and each 



of said devices includes control circuitry for commu- 
nicating with said central control unit. 

and/or wherein preferably said devices 
includes an actuatable occupant protection device, 

5 and/or wherein preferably said devices 

includes a sensor for sensing a condition for which 
an occupant is to be protected, 

and/or wherein preferably said parallel-con- 
nected device is an actuatable air bag device, said 

;o daisy-chain connected devices include a sensor for 
sensing a condition for which said air bag device is 
to be actuated. 

8. A method of providing a distributed vehicle safety 
is system comprising: 

providing a communication bus having first and 
second conductors; 

connecting a first plurality of devices, which are 
20 capable of performing a function associated 

with protection of a vehicle occupant, in daisy- 
chain topology along one of the conductors of 
the bus; and 

connecting a second plurality of devices, which 
25 are capable of performing a function associ- 

ated with protection of a vehicle occupant, in 
parallel topology between the first and second 
conductors of the bus. 

30 9. A method as set forth in any of the preceding claims 
including closing switches located along the one of 
the communication from a central control unit 
through the bus, 

and/or further preferably including closing 

35 switches located along the one of the conductors of 
the bus and associated with the second plurality of 
devices in response to the programming. 

10. A distributed vehicle safety system comprising: 

40 

a plurality of devices, each for performing a 
function associated with protection of a vehicle 
occupant; and 

45 bus means for conveying communication for 

said devices, said bus means including first 
and second conductors 
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